Sixty-six patients with spinal metastatic disease secondary to urological malignancy underwent magnetic resonance imaging. Twenty-eight patients had clinical evidence of spinal cord compression. MRI demonstrated metastatic cord compression in 16 cases, a benign cause in two cases, nerve root involvement in five cases. In seven patients MRI demonstrated spinal metastases which were not visible on plain radiographs and isotope bone scans. Nine patients had metastatic deposits involving the cauda equina and in a further 22 patients spinal metastases were an incidental finding during MRI for staging of the primary tumour. MRI is a sensitive method of imaging spinal metastases and provides a noninvasive means of assessing patients with spinal cord compression.
Introduction
Spinal metastatic disease is common occurring in 10% of patients with malignant disease. Spinal involvement secondary to urological malignancy is no less common and in prostate cancer the predilection of spread to the axial skeleton has been recognized for many years'. Autopsy studies have revealed involvement of the bones of the pelvis and spine in 80% of cases of carcinoma of prostate", The most common symptom is pain but the more serious complication of spinal cord compression occurs in up to 37% of patients with vertebral metastases", Carcinoma of the kidney also figures prominently in reviews of metastatic spinal cord compressionv', Imaging of spinal metastatic disease is of paramount importance in the management of patients with urological malignancy since the detection of metastases significantly alters the approach to treatment. The time-honoured methods of imaging include the plain radiograph and the isotope bone scan. These two modalities have been compared in a number of studies and it is now accepted that isotope bone scanning is the more sensitive techniquev", However, when compared to bone marrow aspiration technetium-99m isotope scanning itself has been shown to have a sensitivity of only 15% for the detection of bone metastases in patients with cancers of the lung or breast". The deficiencies of the routine isotope bone scan are reflected in recent attempts to improve the diagnostic accuracy of the technique using computer software to interpret the image or alternatively the employment of radiopharmaceuticals other than technetium-99m10.11.
Computerized tomography (CT) has been of some use in the assessment of spinal metastatic disease. It has been shown to be superior to both plain radiography and isotope bone scanning in the detection of metastases'<'" As with isotope scintigraphy quantitative assessment of the image using a data processor allows the technique to detect more subtle changes than would be appreciated by the naked eye 14 • Magnetic resonance imaging (MRI) is a relatively new technique which rapidly became an important modality for imaging the central nervous system", The application of MRI to imaging the spine further demonstrated the advantages of the technique, in particular the tissue differentiation and the multiplanar imaging (see Figures 1 and 2) . MRI was soon found to be superior to conventional imaging techniques for the evaluation of spinal metastatic disease'<". The aim of this study is to examine the role of MRI in the evaluation of spinal metastatic disease in patients with urological malignancy.
Spinal cord compression
Thoracic metastasis Lumbar metastasis Cervical and thoracic metastases Thoracic and lumbar metastases Benign Nerve root compression No evidence of neurological involvement 7 6 2 1 2 5 5 Methods A total of 66 patients with spinal metastases secondary to urological malignancy underwent magnetic resonance imaging of the spine. Forty-four patients were referred for MRI of the spine for a number of clinical indications. These included evidence of spinal cord compression or involvement of the cauda equina, and clinical or serological suspicion of metastatic disease despite equivocal or negative plain radiography and isotope bone scans. A further 22 patients underwent MRI of the pelvis for staging of the primary tumour and were shown to have metastases of the lower lumbar or sacral vertebrae. The primary site of tumour was the prostate in 60 cases, the bladder in four and the kidney in two cases. In all patients histological confirmation of the diagnosis was available.
MRI was performed on a Picker Vista 2055 HP machine with a 0.5 T superconducting magnet. Routine scans consisted ofTl-weighted sagittal views (TR 600 ms, TE 26 ms), T2-weighted sagittal views (TR 1800 ms, TE 100 ms) and short tau inversion recovery (STIR) sagittal scans (TR 1800 ms, TI 100 ms). If indicated T1-weighted transverse scans were obtained to demonstrate the spinal canal in more detail. The time to complete the examination was approximately 45 min. No patient was unable to tolerate the procedure. 
Results
Twenty-eight patients were referred for MRI because of clinical evidence of spinal cord compression (see Figure 3 ). These were all patients with metastatic carcinoma of prostate and all had multiple spinal metastases. Details of the radiological findings are summarized in Table 1 . Cord compression occurred most commonly in the thoracic and lumbar regions. In three cases there was radiological evidence of cord compression at multiple levels due to a number of metastases. Compression of nerve roots was seen in five cases and in a further five cases there was no radiological evidence of neurological involvement. In two cases the cause of the spinal cord compression was benign. Both these patients presented with symptoms of cervical cord compression which despite the presence of multiple bony metastases was shown on MRI to be due to cervical disc prolapse (Figure 4) .
Nine patients underwent MRI because of clinical evidence of a cauda equina lesion. In each case MRI demonstrated a large metastasis of the lower lumbar or sacral vertebrae ( Figure 5 ).
Seven patients were referred for MRI as a result of a high clinical suspicion of spinal metastatic disease despite the presence of negative or inconclusive plain radiographs and isotope bone scans. These patients either had symptoms of bony metastases (such as back Figure 6 ). In each case MRI demonstrated spinal metastatic disease which in those patients with symptoms were promptly treated with radiotherapy or hormonal therapy.
In 22 cases spinal metastases were seen as an incidental finding in patients undergoing MRI for staging of the primary tumour. In cases of prostate and bladder cancer an MRI scan of the pelvis images as far cranially as the third lumbar vertebra.
In cases of renal carcinoma the lower thoracic and the lumbar vertebrae art imaged during an Discussion This retrospective study demonstrates the roleofMRI in the management of patients with spinal metastases secondary to urological malignancy.
It appears to be a sensitive technique for imaging metastases. This is illustrated by the seven cases in this series where MRI demonstrated metastatic deposits whilst plain radiographsand isotope bonescans werenegative. Previous studies have also highlighted this advantage ofMRI in the imagingofspinal metastatic deposits1 8. 19 • Subtle changes such as an increased signal from an intervertebral disc may correlate with diffuse metastatic infiltration of the adjacent vertebra even though the signal from the bone is normal-", In our series there were no cases where MRI failed to show metastatic deposits that had been demonstrated on isotope bone scan although a few such cases have been reported in another series". The sensitivity of MRI depends on the slice thickness of the images and also on the number of spin sequences and imaging planes used. In our experience the STIR sequence provides additional diagnostic information in some cases (Figure 7) . The value of the STIR sequence has been documented in a previous study22.
A large proportion of patients in this series were referred for MRI because of spinal cord compression. All 28 patients had multiple spinal metastases from carcinoma of prostate. Prostate cancer is the second most common cause of metastatic cord compression in men 23 -25 and furthermore the prognosis in these patients is more favourable than in similar cases of cord compression secondary to other malignancies-". The usual method of imaging in cases of spinal cord compression is myelography using water soluble contrast media such as metrizamide. This procedure is invasive and subject to a number of complications. These include worsening of the neurological condition, epileptic seizures, muscle spasm, meningeal irritation and vascular hypertension and hypotension'F-" Figure 6 . This patient with prostate cancer had a normal bone scan and a raised serum prostate specific antigen. MRI revealed a metastasis at L3 Figure 7 . Tl-weighted image (left) and STIR image. The STIR image sometimes provides additional diagnostic information Furthermore in cases of complete block of contrast medium following a lumbar injection only the caudal extent of the lesion is shown. A second, more cranially-placed injection has to be given if further information is required. MRI is non-invasive and therefore has none of the risks of an intrathecal injection. It also gives more information about the cause of the cord compression and provides imaging of multiple levels of pathology. This is important clinically as prompt treatment with surgical decompression or radiotherapy, either used alone or in combination, provides excellent treatment in a number of cases23-25.29.30.
In patients known to have metastatic spinal disease who subsequently develop spinal cord compression accurate imaging is important since the cord compression is not always secondary to the malignant disease. In this series two patients had cord compression secondary to a prolapsed intervertebral disc. A recent study highlights the value of MRI in the diagnosis of cord compression secondary to disc prolapse'", Another report describes a case of paraplegia secondary to arterial thrombosis in a patient with metastatic spinal disease. In this example MRI provided the diagnosis and also obviated the need for myelography and artertographyf''.
There were nine patients in this series with neurological involvement secondary to metastases involving the cauda equina. This occurs in particular with primary tumours arising in the prostate or bladder. Metastases arising from the lower lumbar and sacral vertebrae are often not well seen on plain radiography and isotope bone scans. MRI allows accurate imaging so that radiotherapy can be planned accordingly.
In conclusion, this study illustrates the importance of magnetic resonance imaging in the assessment of patients with spinal metastatic disease secondary to urological malignancy. It is a sensitive, non-invasive technique which has advantages over existing imaging modalities. The major disadvantage ofMRI is the cost which may be as high as £300 for each examination. This can be reduced by limiting the number of spin sequences used. The Tl-weighted sagittal scan is the single most useful view and is sufficient for screening for spinal metastatic disease. Furthermore if MRI is used as the primary imaging modality the cost of other procedures such as myelography can be saved. It is likely that as MRI becomes more widely available its use will become more routine and as a result patient management will be improved.
